Nucleic binding affinity of bacteriophage T4 gene 32 protein in the cooperative binding mode.
This study reports on various parameters which affect the binding stoichiometry for complexes of bacteriophage T4 gene 32 protein (P32) and single stranded polynucleotides (determined by UV absorbance and fluorescence quenching) and presents results of a quantitative electron spin resonance assay to determine physiologically effective binding affinity differences of nucleic acid binding proteins. The assay employs macromolecular spin probes (spin-labeled nucleic acids) which are used to determine the fraction of saturation in competition experiments with unlabeled nucleic acids. It was found that the fraction of complexed spin-labeled polynucleotides can be directly monitored by ESR with a two-component analysis approach when ligands such as poly(L-lysine), gene 5 protein (P5) of filamentous bacteriophage fd, and gene 32 protein (P32) of bacteriophage T4 are used. The ESR data unequivocally show that: 1) the binding stoichiometry for poly(L-lysine), P5 and P32 is nucleotide/lysine, 4 nucleotides/P5 monomer, and 10 nucleotides/P32 monomer, respectively; and 2) under physiologically relevant buffer conditions the relative affinity of P32 in the cooperative binding mode for polythymidylic acid is about 4 times greater than for polydeoxyinosinic acid and about 12 times greater than for polyinosinic acid, and the relative affinity of P32 for polydeoxyinosinic acid is about 3 times greater than for polyinosinic acid.